There were examined 119 patients of gastroenterological profile, who, according to the results of microbiological examination of scraping from tongue and biopsy material of digestive tract and stomach, were divided into three groups: 1 grouppatients with oropharyngeal candidiasis and surface candidiasis of mucosa, 2 group -patients with invasion of Candida fungi in mucosa, 3 group -patients without oropharyngeal candidiasis and without growth of fungi in biopsy material. The status of iodine provision was studied in 78 persons. The results of research revealed that at structural changes of thyroid gland the dominating position in patients with candidiasis of mucosa occupies the nodular goiter-29,31 % and 36,36 % for 1 and 2 group respectively, whereas in 3 group the frequency of nodular goiter was 11,76 %, at that hyperplasia and nodular goiter in patients with fungi invasion in mucosa was revealed 2,6 times more often comparing with patients without candidiasis (χ 2 =4,01; р<0,05). In patients with oropharyngeal and surface candidiasis and invasive candidiasis of mucosa of the upper part of digestive tract the hard degree of iodine nutrition deficiency with thyroglobulin level higher than 40 ng/ml was revealed in more than half of cases. At that the frequency of hard iodine deficiency at fungi invasion in mucosa 4,2 times higher comparing with patients without candidiasis of mucosa (F= 0,024; р<0,05).
Introduction
Candidiasis of the mucosa of the upper part of digestive tract is a disease, which development is connected with excessive growth of Candida fungi that are opportunistic flora for human. The condition of that is, first of all, the lowering of macroorganism resistance [1] [2] [3] . The features of immune protection of macroorganism determine the further course of infection -colonization or invasion of epithelium [4, 5] . According to several researches, T-lymphocytic link is a dominating one at the development of immune response at oral and gastrointestinal candidiasis and interaction between Candida albicans and epithelial cells induces the defense of mucosal barrier by activation of immune cells and production of cytokines and chemokines, among which are IL-1α, IL-1β, IL-6, IL-8, [6] [7] [8] [9] . Except the features of immune protection and hard immunodificient disease such as HIV, among risk factors of Candidaspp growth in the upper part of digestive tract are indicated the age of patient, use of removable dental prostheses, deficiency of iron, folates, vitamin В12 [10] [11] [12] . And among endocrine diseases are indicated diabetes and autoimmune multiple endocrine syndrome [2] . The recent studies demonstrated the role of pathology of thyroid gland in regulation of immune response by mediated influence on dendritic cells and their ability to cause proliferation of T-cells and induce the cytokines production [13, 14] . There are also data about deficiency of iodine nutrition as an important factor of immunodeficiency development and the several ones demonstrate the possibility of iodine preparations to strengthen T-cellular link of immune protection [15, 16] . A lot of attention is paid to the problem of iodine deficiency because of its spread; thus, according to WHO data, 740 millions of people in the world suffer from iodine deficiency that is 13,0 % of human population [17] . According to the data of Ukrainian researchers, Original Research Article: full paper (2016), «EUREKA: Health Sciences» Number 4
Medicine and Dentistry
Dnipro region is referred to the ones with weak and moderate iodine deficiency [18] . The level of iodine nutrition is determined by the level of thyroblobulin that is reliable and sensitive marker of iodine nutrition status of macroorganism [19] [20] [21] . But the connection between the status of thyroid gland, iodine provision and indices of adaptive and innate immunity in the aspect of interaction at candidiasis of mucosa of the upper part of digestive tract stays undetermined.
Aim of research
To define the structural state of thyroid gland and the level of iodine nutrition in patients with candidiasis of mucosa of the upper part of digestive tract and to assess their influence of indices of innate and adaptive immunity in these patients.
Materials and Methods
There was carried out an examination of 119 patients, who were on treatment in the department of diseases of stomach and duodenum. According to the results of microbiological examination, patients were divided into three groups: 1 group -58 patients with IV degree of massivity of Candida fungi seeding that is oropharyngeal candidiasis (OPC) and surface growth of fungi in material from the mucosa of digestive tract and/or stomach; 2 group -44 patients with invasive growth of Candida fungi in mucosa of digestive tract and/or stomach; 3 group -17 patients without OPC and without fungi growth in biopsy material. The criterion of exclusion from the research was the positive HIV-status. Mean age of patients was (47,00±12,22), (50,62±15,24) and (46,33±13,34) years in 1, 2 and 3 groups, respectively. The women-men ratio was 2,2:1,5:1,4 in all three groups, respectively. Patients underwent ultrasound examination of thyroid gland. Subpopulational composition of lymphocytes was determined with the help of monoclonal antibodies made by "Sorbent TM" to the СD3+, СD4+, СD8+, СD16+, СD22+ markers with the help of lymphocytotoxic test (NIH standard method, USA). The content of lactoferrin and secretory immunoglobulin А (IgA) in gastric juice and saliva was determined using standard sets made by CC "Vector-Brest" (Russia). The study of thyroglobulin and thyrotropic hormone level in blood serum was carried out by the method of solid phase immune-enzyme assay in 41 patients of 1 group, 31 ones of 2 group and in 6 persons of 3 group. The degree of severity of iodine deficiency was determined according to WHO recommendations, 1994. Statistical analysis was carried out using Fisher (F) criterion, Student's t-criterion. Correlative analysis using Pirson's (r) correlation coefficient for parametric values and Spearman's (ρ) one for nonparametric values was carried out in group of 78 patients with determined status of iodine nutrition and in group of 48 patients, who underwent the analysis of efficiency of treatment arrangements as to candidiasis of mucosa of the upper part of digestive tract.
Results of research
The results of study of the structural features of thyroid gland by ultrasound method are presented on the Fig. 1 .
As we can see, the frequency of normal structure of thyroid gland was only near the third of examined of 2 group and in patients of 1 and 3 group -near 40 percents of examined. The structural changes such as nodular goiter occupied dominating position in patients of 1 and 2 group and were registered in 29,31 % (n=17) and 36,36 % (n=16), respectively, whereas in 3 group the frequency of nodular goiter was 11,76 % (n=2). In whole hyperplasia and nodular goiter in patients with fungi invasion in mucosa was revealed 2,6 times more often comparing with patients without candidiasis (χ 2 =4,01; р<0,05). Correlative analysis demonstrated the connection of thyroid gland pathology with series of factors that plays role in development and course of candida infection. Thus, the nodular goiter was associated with increase of frequency of revelation of Candida fungi on the mucosa of stomach body (ρ=0,216; р=0,030). Hyperplasia of thyroid gland has a negative impact on formation of cellular link of adaptive and innate immunity that is manifested by the negative correlations with CD8+ (r=-0,242; р=0,021) and CD16+ (r=-0,231; р=0,027) levels. The mean level of thyrotropic hormone in groups was (2,02±0,17) mIU/ml, in 2 -(1,93±0,15) mIU/ml and in 3 -(1,56±0,33) mIU/ml. The increase of its level was revealed in 2 patients of 1 group -4,44 %, in 1 person of 2 group (2,56 %).
Calculation of the mean value of thyroglobulin concentration in blood serum demonstrated its significant increase in patients of 1 and 2 groups comparing with 3 one (Fig. 2) . Fig. 2 . Thyroglobulin level in groups (M±m), (ng/ml): * -р<0,01 -reliability of the difference comparing with 3 group by Student's t-criterion; ** -р<0,001 -reliability of the difference comparing with 3 group by Student's t-criterion
As we can see, thyroglobulin level in patients of 1 and 2 group was within severe iodine deficiency, whereas in patients of 3 one it corresponded to the limits of the middle degree of intensity. Characteristic of the status of iodine nutrition by the degree of deficiency intensity is presented on the Fig. 3 .
The analysis testifies to the rather high frequency and degree of severity of revealed iodine deficiency in examined patients of gastroenterological profile in whole, because the normal thyroglobulin level was registered only in one patient. Analysis of groups demonstrated, that if in the group of patients without candidasis of mucosa dominated the middle level of severity of iodine deficiency with thyroglobulin level from 20,0 to 40,0 ng/ml, in patients with OPC and surface candidiasis and invasive candidiasis of mucosa of the upper part of digestive tract in more than half of cases was revealed the hard degree of iodine nutrition deficiency with thyroglobulin level more than 40 ng/ml. At that such raise acquired reliability at comparison of 2 and 3 group -the frequency of hard iodine deficiency at fungi invasion in mucosa is 4,2 times higher comparing with patients without candidiasis of mucosa (F=0,024; р<0,05).
Fig. 3. Characteristic of iodine deficiency by thyroglobulin level in examined patients in groups:
* -р<0,05 -reliability of the difference comparing with 2 group by F-criterion
The raise of thyroglobulin was associated with increase of frequency of revelation of Candida albicans growth on surface of mucosa of digestive tract (r= 0,252; p=0,033), and increase of iodine deficiency degree -with more frequency of revelation of fungi invasion in mucosa of the upper part of digestive tract (ρ=0,394; р=0,011). The raise of thyroglobulin was also associated with the raise of CD22+ (r=0,337; р=0,007) and had a negative impact on balance of Т-and В-lymphocytes that is manifested by the negative correlation with CD3+/CD22+ index (r=-0,256; р=0,044). In its turn the increased CD22+ content before treatment is connected with the negative effect from therapy (r=0,618; р=0,006).
There is revealed a correlation between thyroglobulin level and iodine deficiency degree with series of parameters that determine a possibility of receiving the positive response to the therapy of patients with candidiasis. Thus, the increase of thyroglobulin level was associated with decrease of secretory IgA in saliva of examined persons before treatment (r=-0,921; р=0,026). And the low level of IgA in oral cavity of examined before treatment causes the preservation of fungi growth on surface and in biopsy material of stomach body after treatment (r=-0,828; р=0,042) and (r=-0,828; р=0,042), respectively, and Candida albicans surface growth in the antral part of stomach after treatment (r=-0,828; р=0,042). At the same time the increase of severity degree of iodine deficiency causes lowering of the level of lactoferrin, humoral component of iinate immunity, in the gastric juice (r=-0,433; р=0,044) before treatment that lowers a possibility of resistance to infection already at the stage of primary contact with infectious agent.
The correlation between the hyperplasia of thyroid gland and nodular goiter and the absence of satisfactory response to treatment in whole is important (ρ=0,479; р=0,039).
Discussion of results
So, according to the results of studies, it was determined, that in patients with candidiasis of mucosa of the upper tract in near the third of cases is revealed hyperplasia of thyroid gland and nodular goiter that is more often comparing with patients without candidiasis of mucosa. These changes take place on the background of intense iodine deficiency, determined by the thyroglobulin level. Moreover in patients with candidiasis of mucosa the hard degree of iodine deficiency, that is not typical for Dnipro region of Ukraine, was registered three times more often in the group with oropharyngeal and surface candidiasis and 4,2 times more often in group with Candida albicans invasion in mucosa comparing with patients without candidiasis. The thyrotropic hormone level in examined patients was registered within norm and only in several patients exceeded the threshold values (n=3).
It is known, that the sufficient level of lactoferrin in saliva as essential component of system of innate immunity is necessary for effective resistance to infection already at the stage of entrance to human organism. The series of researches demonstrated the important protective role of this protein not only in prevention of adhesion of candida to epithelial cells and in realization of effective mod- ulation of both innate cellular immunity at the expanse of activation of macrophages, natural killer and adaptive one -at the expanse of ability to increase the level of CD3+ Т-cells and CD4+ Т-cells and inhibit activation of СD22+ В-lymphocytes that is favorable for the course of candida infection [23, 24] . Our studies demonstrated the negative correlation between iodine deficiency degree and lactoferrin level in gastric juice (р<0,05), that is a proof of influence of this state on functioning of congenital immunity components in the liquid mediums of upper part of digestive tract at candidiasis of mucosa. The negative correlation was also revealed between the thyroglobulin level, that was significantly higher in patients with candidiasis of mucosa comparing with ones without it, and secretory IgA in saliva of examined patients (р<0,05). The value of secretory IgA in protection from fungal infection is in ability to inhibit the Candida albicans adhesion to epithelial cells that plays an important role in the local control of fungi growth in the oral cavity [25] . But according to the data of other researchers, in experimental model of candida infection was not received the raise of secretory IgA level after oral immunization against Candida albicans that put in their minds an idea about the presence of protectoral effect of humoral link of immune defense as to oropharyngeal candidasis [26] . But from our point of view, it can be connected with mediated mechanisms of regulation of its synthesis by the dendritic cells, among which the differentiation of B-lymphocytes that are responsible for its synthesis and the ability of epithelial cells to the synthesis of glycoprotein that provides stability of its structure. Interconnection between thyreoglobulin and secretory IgA levels testifies to the influence of iodine nutrition deficiency on the functional activity of humoral link of immune protection at candidiasis of mucosa of the upper part of gastrointestinal tract. The direct correlation between thyroglobulin level and synthesis of B-lymphocytes (р<0,01), that in its turn is associated with negative response to treatment (р<0,01), allow think about the necessity of the further study of formation of human immune response at the contact with Candida albicans infection at iodine deficiency and the necessity of its timely revelation and correction for receiving the positive therapeutic effect and improvement of medical care.
6. Conclusions 1. Concomitant comorbid state with pathology of thyroid gland and iodine deficiency is an aggravating factor in the course of candida infection that is necessary to be taken into account at clinical monitoring of patients with candidiasis of mucosa of the upper part of gastrointestinal tract.
2. The structural changes of thyroid gland such as hyperplasia and nodular goiter are associated with lowering of indices of innate (CD16+) and adaptive (СD8+) immunity.
3. The raise of thyroglobulin level and iodine nutrition deficiency are connected with indices of innate (lactoferrin) and adaptive (CD22+, secretory IgA) immunity in patients with candidiasis of mucosa of the upper part of digestive tract that influences the efficiency of treatment of this group of patients.
4. The further researches are necessary to study the mechanisms of influence of iodine deficiency on the system of immune protection of macroorganism at candidiasis of mucosa of the upper part of digestive tract.
